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[ASM! 

^tfl^ ^^ik tHt^ 1 (narrow band time division duplexing: 
'NB-TDD') -§-4U]^°fl>H * 0 V^=( U pl ink) ^ *i*f( random 

access procedure) ^ «<HH 3M^r. ^l^Rr ^ ^ 

^-gr, ^r^^l (user equipment: <^f 'UE' ^^H^l* £-g-tH3-)7> = e|<g* 

( preamble HI ^HM^- 4^ SYNCl 7}^} <y^S. *>M-^ SYNC1 3 = # 

#^Hr ^^*V SYNCl cfl*V -g-ig-Aljr-i- ^Al ^ ^<y^Rr JZ^ 



£ 1 

RACH, P-RACH, I_FPACH , FPACH 
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-•M^th^^^r ol^AiAl^ai^A^ <x*£i£ ®& ^e^^ t^D^ {RANDOM ACCESS 
PROCEDURE IN NARROW BAND TIME DIVISION DUPLEXING} 

£ 1-8: ^■^^l7> ^e^fl^ (random access channel: 'RACH')^- * r -8-*M 

3i^f7| ^}<*1 1:51 ^ ^e*!!^ (physical random access channel: °1^> ' 
P-RACH 1 )* ^fr^Hr 

£ 2^ 7l^l^-o] <*«J-i£ Ef<y ^(uplink pilot time slot: °]*> 'UpPTSOAS.-^ 

^ ^t!: SYNC1 tflsH hb]-=. ^-^ ^#^^(fast physical access channel: 

°l*r 'FPACHO^r FPACH^l ^^ti^t index channel of FPACH : °]*\ 'I_FPACH')^: ^*fl 
P-RACH1- 43-§- 

£ 3^: ^°1H ^fl#7fl ^ltHjRr I_FPACH^ ^ M-Bftfl^ 

£ 4^r -^JLSj- € I_FPACH» tM^SI #7] S. 3^ «^ ^ ofl rflsH JfJlSj- # 

°1 1/2<>H ^^1 7> 8^1 Af-g-^ Tg-fl- i+iq-iflfe 

.£ 5^ ^-31^ ^ I_FPACH» <9fe #7] £ 3^1 <^^d\} tfl*H (11,5)51 

Ir^j- ^MlsM* A}-8-*Rr ^-5-1- M-El-ifl^ 

£ 6^ I.FPACH* 3^ -§-^51 7fl^7> s>u|-Sl «. =elloJ( su b frame)*!) §^ 

P-RACH^l 7fl ^J±t} 31-71 M- ^-B- 5>i45l ^ ^efl^oll p-RACH^l 7fl^7> SYNC1 = 
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si 8-g: §^*im ^i o Jr*>fe *i*m ^# §>m-^ fpachi- ^1 

ofl c|^o} ^^1* RACH cflolEi ^ ^M.Mr #^Kr «o v ^* M-^iflfe £ 

51 9^ -& ^"^^l^i ^ll^fe ^ *1*HH ^>-§-£)^ I_FPACH, FPACH 

-H P-RACH tfl-g- ^-7j)# M-Bfifl^ 51^. 

<10>£. ^ML-g-^-f^^r ol^AlAl^^o^ ^ ^"«<HH1 ^ 

^-B^CRACH; Random Access Channel)* HH^I #3 31^ 35- 

^fl^ (P-RACH)* §^Hr *8-^<fl 3J°14. 

<ll>^^ OI^AIA]-^^ -g-^J-o]] ^ -f-Aj-^O] *-Aj A^Ul^n]- o>u|^ C-Ho|Ei, 5^ 
3J*H *M|tfl ol^AlAl^^olEj- ^1^4. *M|tfl ol^AlAl^Efl^. O.^. 

^M^g-W^^r u o^(cdma ^)# ^ti^Kn. 91°-*), ^7} 
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S o]ofl tfl^ ^<$o] Z}Z} o]^o]^\jl c£c}-. <go\)X\ o}-^ «>2f ^ol 

*M|ifl ol-g-g-^li 1 ^ 0 ! UMTSCUniversal Mobi le Telecommunicat ion SystemsH 

<12> #7l UMTS *1^ ^ 71^1 -^7] 7}X|fe NB-TDD«J-^] ^i^o] 7]^S^-i: 3} 

s:>7] $J8H 3GPP(3rd Generation Partnership ProjectHH fe^l-ji 9X°-^ NB-TDD l # 

<i3> ^tfl^ ^-g-^ ^#s^(NB-TDD) «-£-^-^^r ^.AjAl^efloHA^ <y ^ ^ e 

71^1^-^71 ^ 71^)^- £}s- #7jl, P-RACH A>-g-^tb ^ #31 ^ P-RACH1- A>-g-*|- 

^ RACH cflolEil- ^<sRr #315. ^sH^ ^ ^4. 

<14> 1) 71^1^- #71 ^ 71^1^- ^ ^ #31 

<15> ^^1^ 71^1^-4^ ^71 s]^hg- $\f>}<^ ^ ^(down link pilot 

time slot: °)€\r DwPTS'e}- W^rHl ^^ltb 64«lM^ ^- 7 1^^(SYNC code)# A>-8-th}. 
^■71 SYNC 3-^-2) 327H7V 9X°-V], 2J- 71^1^-ojl^ 
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SYNC 3.^.7} ih^tK #7] 3 1^*1 ^ ^ (matched filter)!- ^r-g-^H 71*1^- 
^1 SYNC ^» ^ 51^. SE*V, ^"71 7lxl^3f^ f7lf s^- 

^ A J"7l ^-^-^1^ #7] 7)*l^-o] ^71^ 3^*Rr 71^1 

^ ^Ji* *]~g-*H ^ °l-g-€ P-RACH ^ m>€- ^e*fl\i(fast 

physical access channel: 'FPACH'H 4 1 9X^. °]^\^: 

P-RACH^- FPACfH *k*&& SKr 7fl^( spreading factor: °l*r 'SPej- ^W), 

^-fCmidamble) ^ E}*] ^(time slot) 9X^. , #7] ^^1^ ^7) 7)x] 

^Ji* -f-sro} FPACH^ P-RACH^ °M<£ tfl-g-^Tfl-I- <£ ^ 5£cf. 
<16> 2) P-RACH ^HPSt!" ^^r ^"^1 

<17> 4 v 7l 7l^tr 71^1^- ^71 sf 71^1^- ^iLt ^^-tr ^^lfe- SYNC1 = # 

A r-§-*H P-RACH^l *r-g-^*h§- ^^-W. ^7] SYNC1 3B.^ A SYNC 87fl7> ^ 

^^^f. #7] ^iH^l^r -8-7] 3:711 1)^1 ^ ^t*r SYNC 87fl 51 SYNC1 3 

^ 7>^cll s>M-l- ^©j*}^, on- UpPTSl- *}-8-*H 71^1^-ofl ^tlrcf. ^-71 71 

#7] t£^x\7\ SYNC1 3IL^ ^t^r ^-f, SYNC1 3=^1 

^-i- ^^.fV ^Tj^l- ^AV*> * 47 flo) w. nelloj olifloil .sflig- FPACH1- 

^ ^-71 ^r^^Hl ^^§4. <^7H sflig- FPACH^: ^^^7> SYNC1 
^£l^ FPACHS^i SYNC1 3.Eu9\ FPAOm^l ^ ^Tfl^ ^7} ^7\] 1)^1 71*1^- 
Sf-^cK FPACH^l ^ ^r*\l± SYNC1 iSJEL*] ^°ll ^ Sefl^l ^t!- 

%2L£. S.^^. <#7] SYNC1 
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iELJ=# *i^tt ^iM^lfe 47fl<q ^ ^efloj -f-of «fl^- FPACH* 7}^]^-^ 
SYNC1 S= ^ ^-<?]^ FPACH* f-^H <d^t!: SYNC1 3. 

i=ofl tj]*H -g-^ «Kg: ^-71 P-RACH <M~§- ^^g- a^-^j-Til sic}. 

<is> 3) RACH z^°]tf ^ cf^l 

<19> ^711 2)1- -f-^H P-RACH *}-g-^* S?-^ #1^*1 ^ *}Alofl7ll Hk^Q P-RACH 

# *H*-sH rach HI ol # #3^- ^ 014. ^a]^} ^-c^ P-RACHtt 

7} ^^tV SYNC1 cfltb -§-#-§- i^-^r FPAOH 3} 0.5. FPACH7> ^~ 

o.^E^ ^^-^1 27fl^ sefl<y o]jfof| ^^-^ P-RACH7> ^tf. #31 3. FPACH^- 
P-RACH^ ^ €-7^1^ 7}*]^ -f-^ ^ 9X^. 

<20> «>5+ ^ ^ SYNC1 -S = fe FPACH ne)ji P-RACH^}- ^tfl^ 

S, nJ-eH, Sgfloj vfl^fl FPACH P-RACH^ 7fl^7> 8^4 

^ SYNC1 3^.9] 7fl^7> 8J±4 ^"Tfl ^ SZ^, ol ^% ^-^-o] 

^7H>7fl ^cf. ^-71 NB-TDD ^-JL-g-Wf^^r -§-41*1^ A}-§-sq^ 

^ a] #o_ 5ms zJ°l-I- ^cf. SYNC1 7fl^# «- ^efl^^l ^^^1 

FPACH J£tt P-RACHS] 7fl^iLcJ- iiTfi SYNCl FPACH P-RACH^ 

tfl-§-°.S P-RACH tf«l*>fe ^-f7> ^ SEtt ^ *1 <2 A l # 

1^*3 °1 °)^37,} H}^ 7]^ -4*fl] 
<2i> ^<sj 42.3 o. nb-TDD ^ML-g-^^^r ^lAl^enoflAi ^f-sfl^-g- -§-*fl nflA^-I- 
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<22> Mj^o] ^ -S-^ *fl^-g; Jl^t^AS. Af-g-^- ^ &i=. 

<23> a t|-€- s-^-g: RACH ^fl^-g- ^*}^ *l*b§- ^i^fe H cH^ ^\}^o\} 9X 

A. 

<25> ^*%Si\ ^ s.^^. t^o] FPACH1- «-Sefl°»4 ^ji^ #7l ^-^o] 

SYNCl°fl tfl^V -g-^-i: I_FPACH ^lJ: n J:-i: iial > «^^r ^l^^l 5ft 

<26> m^§°] 5E -^^r I_FPACH ^Jl# -f-sfl ^-^ SYNCl FPACH^lS* -g- 

*iM ^ t\ f-1- #o]jl p-RACH *fl\| t*-^ J:#-i; ^ 

^ c-lHEi7> 7)^^-0.5. ^71 fl*H HbIH-M ^>-§-£l^ ^Hr^) SYNCl 3 

= ^ ^SIsM #^Rr ^"71 ^^tt SYNCl iELELofl tfl^ -g-^# 

FPACH1- 3}-°!*}-^ ^ ^ #7] FPACH^l ^Ji^l ^s}^ P-RACHS. 

^>M-^ FPACH^ ^<y*fl^( index channel of FPACH : o]*> 'I.FPACH')^- *}-g-«H 87fl 
^ SYNCl 32=ofl cfl*H -g-^ -g^H ^ w 0 >^3f FPACH* >M-8-«H ^Hr^ SYNCl 3. 
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<28> Mj-rg o. «-^^cf^^^ ^.AlAl^^o) racHI- OH bH- ^}<*} 

P-RACH» *#«Hr W$ ^ ^*HI W 3i £.5-, ^} NB-TDD Jl^e}^ 4=- f-^U] 



<29> ol*> oflofl ^ ^J=Lh} ^ig-g- %^}C^ ^S}^ ^"4. 

-Mt!: ^°lH^r SYNCl^^ FPACH ^(mapping) ^31 

^fi] -§-«fl>H P-RACH JL^r^AS. a>-§-s>J1, SYNC1 3£ ^ 

^ ^ S£^r H <H3# alH^. iE*h *>M-^ FPACH!- A}-g- 

^Hr^ SYNC1 irL— °fl tfl^M -g-^ ^ «J-^-g- ^^1^4. 

<30> ZLelJL, ti^^H aj) ll*Rr #sfl SYNC1 FPACH ^ P-RACH^ 

5fe ^*H1 FPACHS. ^ 7fl^ SYNC1 3.^} tfltt -§-^ 7>^}7fl 

S.^ ^ JL#* 7fl*J*Hr 7} ^14. ^, ^^J-^l7> SYNC1 5H=» #^<5}^ 71^1 

^■ol <y^S. FPACH ^ P-RACH# -s-^^b FPACH ^ P-RACH °1 a> 

-8-3*1 «3°1 &<>| 7^-g- jL-i-^^-S *]--§- SE^r, FPACH14 P-RACH2] ^V-§-jIl# 

^ ^ SYNCl 3.?=°\] ^ -§-^1^ + o^- ^°H}. ^7) 

FPACH *1~§-*H *=Hr^ SYNCl ia-ELofl tfl*H ^*H1 # ^ 

»\ 7)^^1 ^ofl £#*8= T^-g; JL#^ Af-g-^ ^ o^^. « 0 >^olcf. ^ 

*H, I_FPACH* i=Hr^ SYNCl i2JEL°fl cfl*V f^-gr ^o]} 7 )^o\ RACH 
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<3i> £ bg- ^fi] ^Al§ <^sfl cj^xl7> 7]x]^o_3, ^^^>7l ^tb P-RACH 

<32>#7] £ 1^- ^-S^, ^^1^ 10H&3HH Dflo-|E^ ^ ^» # 7 ] 101 

#31 ^71 i&^#*l7> RACH# ol^-^ cflolEi7> M-^tfltJ.. °1 3 

^"71 c^^lfe A\#6\) 7 )x)^ S-711: 3^-*>jI, RACH #^g- ^J± 

SYNC1 S£.°fl cfl«V 71*]^- ^iLS^&l ^r£ ^-8: SYNC1 

<33> ^-7] ^Ur^l^b 102#7ll ofl >H ^<H^1 N7fls] SYNC1 3H. ^<i*1 ^^S. i7fl^ -?d 
^tb*}. o] nfl, ^-71 SYNC1 3=51 7fl^(N)^ ^ 31 f^] o^sfl ^ xItIM- 
^€ *r5. SZtf. ^mtfl, ^7l SYNC1 3 = 2} ^ 8°1 € ^ €(Cell)°ll ^r°l 

SYNC1 3=3] ^7} 8°i ^-f 5q^>7l ifl*IH ^<H^ SYNC1 3 = 1- 5.^ 

u o v ^°l -n-^lW. ^7l #^x]7} SYNC1 3 = # ^I^Rr (Random 

n ^ sa^. 

<34> # 7 j T^^i- 103^-7^1 oil A 1 ^7l SYNC1 3=1- UpPTSl- °l-g-*M c»l 

«fl, ^"71 ^^lfe ^7l# SH^I fltb -§^-8: -£aH1 -^a]^. #7] ift^g- 

104 #7lHH 7f^E( count ) #ofl tfltb ^7}^Mr 7>^S A oM 
^^*17> ^-71 102 #7jHH A}ifl<£ SYNC1 3=<>fl tft& 7l*l^<2l -g-^ 
^1- 7>^h^^ s.^ _o S Aj-g-^c]-. 
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<35>^-7l ^^17} I_FPACH1- 33*Hr ^tfl £5fl<y ^# v+Efvfife- M°l 1^1 7j-fo])i- 
105^1, lim^l, U2^n ^ 113^7]] 3. °}^-<>]*)Tr £33Rr ^ °1 

<^ P-RACH^ ^1 ^€^1 ^€ 4 1 &H=K 

<36> ^-71 ^-^r^l^ 105^:^1^^ I.FPACH ^llt ^*Rr a}tfl -^ 5. 

ell^^ M «l57^-4. ^-71 M a^q. ^-foflfe 106 # 

TflS ^^i}. bH^, ^-71 7>^e ^o] M &iLi} €■ ^-f<Hl^ 113^-TllS. ^l^tt^. 

#7l ^^-^-^7} ^b«<£ SYNC1 ^=o)l cflfV -g-ig-g. ^-o]^ 106#7flS # 

^Hl ^1 3-*>JI *l<3s)*r 3* n] §>H.^ , ^-71 ^^1^ CfA] 

<37> Aj-7] ^^1^ 106^:^5. <5>M-£] ^- -^°> I_FPACH» ^r^l^Jl, 

^7l ^a]^- i_FPACH# 33*H #7l ^^1^ SYNC1 S^^l -g-^-ol^l^- 
^7] I_FPACHtt Y * 31*3*1-1} ^14^0 #7l 7)^1 ^-o) -g-#-g- ^ S YNC1 

^^-Q A 3-^-7} ^r^l€ ^ill- iH-^H}. ^-7] I_FPACH# 

*H ^71 71^1^ s]£fl 87fl<^ SYNC1 « -g^Hl # ^ 5^. oiaj^. 

^J±» A>-g-sH ^ ^^lfe- ^>a]o1 ^Efl*]- SYNCl S=ofl cfl^l- -g-^-ol^ll- ^-oil}- ^ 
Jf ^efl^^l^i ^•^r^l^l ^sfl aj^^ ^^ft SYNCl SH<Hl ^ 

y c Vl ^^ -^71 I_FPACH ^^-^-^7} SYNCl SJE.-I- ^i^fV ^- ^Bll^ofl cfl^. 
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^iL# °l-g-*Kir ^Jojcf. ^, # 7 1 I_FPACH°11^r SYNC1 S 

<H 5flch ttj-^i MS. Hefl<a^l^ -g-^tt SYNC1 3 = 1- 7> ^7fl 

W IM^S. ^ Sell <y ofl SYNC1 314^ ^^l* <*d^|*M -§-^ # 

^ 9X^. ^^lir I_FPACH *±S.<^ *<H 5^ SYNC1 ^ £sH°J 

Bi Efltb -g-#Sl*l# ^91^: ^ SX^-. °) ^-f I_FPACH -tls^ll -fr^&Tir SYNC1 3. 

i=ofl tfl^V ^iUf ^^l7> SYNC1 3-E.<4 4^ to 41- ^r-£ Si^. A o V 

71 I_FPACH^ ^ ^ YJLSj- . 
<38> ^>7l 5. l<q 107^-TfloflA^ ^-71 106^:^1 FPAOH *RQ°l ^^tb SYNC1 .3 = 

°ll tfl^K -g-^-o] oi^ *1 ^-ol^cf. ^-7] *KH ^a]<£ SYNC1 S^ofl tfltt 

-g-^Jo] ^-oi^ Tj-fofl^ 108^:^5. ^*>JL, ^-fofl^- m^s. 

^ ^ H^s) &-§■ 1 ^7M^1^. 1053:31, 106^, 107^-^1^ 

111^^1^ ^rfl ^71 M «V-4 ^sgsj ^ ojcf. afl-i- f^, M o] 2 o)ji x}X\o) -g-tj- 

°1 ^ #*fl Sefl^ofl «<H SI^ ^"71 #7fl#^- ^ # °H #31 

<39> ^"71 ^iH^l^r #71 108^^15- ^l«8«r>^ #7] 106 #7lHH <#7] I_FPACH7> X}^^- 
FPACH1- ^^^H P-RACH1- nfl JgiLfV ^a]^ 

# ^bW. olnfl, #71 ^^-^1^ FPACH7> ^AloflTfl FPACH 7fl^ 

§ ^ 9X^. -#7] I_FPACH# i§-?>}°) FPACH* ^1^^ FPACH^ ^ 

- <40> ^7} ^^lfe 109^-Tjloll^ sfltg- F pacH7} ^<Hl7fl ^-^^ FPACH^^: ^)^«- A 
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HO^TflS. ^l^W. zlz\i&, ^7) 109#31<HH ^ 
%°] o>qe)-Jl ##3^ ^7] T£lk^*]^ 112#7fl5. ^l^W. 
^■71 ^iH^l^r ^-71 llO^Tfl S. -g-# #51 9X±t $SL3. ^9±Q FPACH 

°11 cll-§-€ H ^ £^]°J P-RACH* °l-g-*H RACH 3] o] e^ # ^i^tb^. ^7) H 

^€ ^ 9X^. ^"71 H ^ 2^ ^ ^ ^cf. ^ ( ^-71 

FPACHS^-Ei ^iH^l^ 2 -*f Ssfl-y ^Ml tM^^M 9X^ P-RACH# 

<>l-g-*H rach o] Ei 1- ^tVtf. ^uj-o] a. Se] )cyofl p-RACH^1 ^7} l?fl o]^- 

^ 7J FPACH £j- P-RACH^l ^-§-^711^ 7]x]^- ^Ji^-Ei ^ &i=K *J-eH , -SM 
FPACHS.-^Ei -g-^-g: ^ sflxg- p-RACH« H ^Ml ^l-g-^^ #7l 

FPACH 3jJ£<*H P-RAQH tfl^ ^iLl- ^7^}^ -fofl^ ^-7] FPACH ^ P-RACH &i\ 
-g-^^7> 7]^ ^2.o\]X] ^O]^ o^4. ^ Aj- 7 ] FPACH ^^.ofl 

* ^Hdtb A]~g-^- p-RACH^l tfl*V ^Ji* ^^Hifl^ 7J -oofl^ FPACH1- -f-Sfl 

P-RACH* *]^*fl # 7]xl^- ^^.oil FPACHS+ P-RACH^ cfl-g-^-^l# v] 

#7j 113^^1^ #71 105#7lHH M ^ ^ -g^^Sr ^1 ^rtV ^-f ^7} ^I^J- 

*l7> CfA] a]^>71 -4^* M^W. ol ^ Tfl^ 

MAC 7)]^°fl -g-^ M^ji, Aj- 7 ) mac ojo^ <£ a] ^> 

^Ml ^1 RACH #71 #3 7ll#ofl l^f ^ Slcf. SE 4€- ^15. #71 A%- 

iil ^^tb ^1 RACH ^£ . a}-^ , 

^^lH- ^1 ^^># cfA] Aj^-^rf. ^, Aj-7] c3-^^-^7> ^^tt SYNC1 S = 

°fl cfl^fl ^^^m I_FPACH# ^-^1 ^-fofl^ SYNC1 cf^l 
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<43> #7l 111^711^ ^-7] 107^-^1^1 >H I_FPACH5.^-Ei ^r^l^l #^*l7} 

t±-$r S5fl°J^ I_FPACH# ^^}7] ^Sfl #7l 106^:^1 S. &^f>}7]*\] Q*] ^7] 

<44> ^-71 112^:7)1^ #7l 109#3HH FPACH 2^ ^t!: ^7] &^*}7} A^r ^- 

Hefl<y°lH I_FPACH1- ^^1^1-71 ^*fl >^7l 106 ^31 S ^*>7H1 ov^ # 7 1 & 

* #7>A]^o> ^--g- t+El-^Cf. o] 7j °- ^-7] c^^lxr ^-71 7>£-S ^ 2 ^7>X| ^ o> 

< 45 > £ 2^ ^]Mr ^*fl 7lxl^-ol ol-§^o. S «-Ei UpPTSl- ^ SYNC1 3. 

^s-ofl cfl^o^ I_FPACH^ FPACH1- -f-tfl P-RACH* ^"^Tr 4^ M-Efifl^ £^o]cf. 

<46> #7] S. 2# #2:^, 71^1^ 201 #3HH <#7] 5. 1^ 103^T^H1 ^ ^fl ^^lS. 

Jf-Ei UpPTS# £r SYNC1 S.E.1- nfl ^etf^tS ^Jl^. ^"71 71^1^ 

202#7]HH ^1-5- M7fl^ lell 0 J^ ^^1*V SYNC1 3.^ 7}^^} -g-#-g- ^#^] 
^.-8: SYNC1 ^7fl ^£fl<>H ^a]^}- SYNC1 3Hf ^ I_FPACH5. -§-#-§- 

SYNC1 ia=* ^ ^efl^ofl^ # ^ ^cfl ^ ufl ^ sefl 

«?H ^€ P-RACH^ 7fl^J±t}- ^ ^*fl ^ #71 71^1^ 203 

I_FPACH# Aj-7l ^ems} SYNCl 3=^1 tfl*}- 7l*l^-_o^ ^ 

^ S.^-^1^ ^iLS^ SYNCl ^L— ^1 ^^l(index)^- SYNCl 

^Al^V «. ^e)i<y ^ -=o] ^cf. ^ ( z]- 7l^l^ofl SYNCl 87fll- ^<5>7l 

^ ^ SYNCl ^ Sell 0 J *H ^^^Hl cfl^ 

^l^>°fl tfl^V ^iLolcf. Aj.7] 71^1^-^: 204#7lHH Aj-7] ^eMsJ SYN Cl ^^^1 cfl^ ^ 
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7>ajo] ^ ^ i^-f}- FPACH ^IJll- # 

^, o]^ofl ofe^. t£^s^ SYNC1 3.^2] H^M^hi- ^tfltb SYNC1 

^rf7p^ Al^l-o.^ BH^, SYNC1 3=31 ^A]ofl n}-g. o| p-rach a] J: 

*!]■¥• = ^3^H°1H 3^ ^^H* 3^ ^ 

^ ^^^Hl tfl^r ^^-1- ^^f. #7) *\&& ^HS. FPACH^ I_FPACHt- ^} 

^ <H tt 1^r SYNC1 3.^} cfltb -g-^-^I^ll- ^:1:^17> ^ofl cfltb -§- 

#ol*m ^ ^Ji* ^ ^ltb^ ^Is^l tfl 

^ *fl:§Hl aJ-^-g- 7^ o.s <y*H ^jro} ^°\) 2l*fH ^ ^ iL-fl-I- *9-*l*Kn. 
^13^}* fe^ ^"71 FPACH ^1JL7} 203^ 

31^ I_FPACH7> ^i^s]^ 7l^o.s. & ^ ^7> ^In)-. -#7} FPACH-^r *>M- 

^ Ef^ *fl^3* 3= (channelisation code)!- ll^ 1 ^ #e] ^^l^K ^nfl 

M-S] FPACH7]- o]^-^ P-RACHff cfl-§-€ *r Si*}. ^>M"^1 FPACH5. SYNC1 

rflt!: -§-^ &&*k ^-^^1 n]-s^ SYNC1 ^ = FPACH 4°Hlr # 

7} &7] nfl£-6fl ojo]cq SYNCl S=# ^1 FPACH ^ FPACH1- °1 -g-*><^ 

# *r £14. °l^^r SYNCl 3=2}- FPACH ^ P-RACH^ ^cfl<a tfl-g-o] ^^^]^ ^ 
Efl 71^^] Aj^^j!}. wlinsfl p-RACH7> ^ 7>^*V ^-f ^a] ^-*fl # ^ oi^ ^o] 
o^cf. itf^, p-RACH A}-g-^- ^ o^^- o}u)e}- ojcq ^ ^^ H ] 

<47> Aj- 7 | 71^1^-^- 204^3: ^1^^ FPACH^l tfl^-t!- P-RACH* 205^711^ 
^Jt4. A ^7l FPACHfif aJ-71 P-RACH^ Al^V^ o.s. H ^- Seti^sl Zt^^r ^4. ^7] H 
^ 2 ^- HEfl<y<y ^ ^cf. ^ v 7l H ^7] FPACH sj- Aj-71 P-RACH^>^ 
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#3* M-isHM, ^- 7 ) FPACHS+ ^71 P-RACH^ tfl-g-^Tfl-i- M-bHIc}.. ^, zj-zj- 

^ FPACH^ H sub-=3l<3-M p-RACH^f tfl^-^-tf. #7] 7}*}^ 3} £.3. ^f$\ 

*\>\^ #7l FPACH ^Jiofl 5114. 
<48> <yo^^ ^^^7} P-RACH# 4^^- ^-4. 

<49> icf^l: ^r<^ N7fl^ SYNC1 3^ ^°IM sfM-^ ^ 

UpPTSl- ol-g-^H 71^1^-0.5. ^tb^. 
<50> 2^3-7^1 : UpPTSl- -g-Sfi SYNC1 S^l- 7]^1^ SYNC1 

32. # ^Hfltl: ^ M7fls] ^ Sefl^ vflofl I_FPACH# °l-g-*H -g-# -ilJL» ^^^cf . 
<5i> : ^-7] i_FPACH -iUM ^It!- ^It^l^ ^-S^^M FPACH1- A>-g-*M # 

€^iL» ^-71 FPACH ^IJl-I- ^^Itb A^Ei H Sefl<y 

FPACH^f ^Tfll- P-RACH* °l-8-*H ^1 o) 1- 
<52> SYNC1 iELEL^ 7fl^^i lJ±cf €■ ^ 8<>1 7l£- ^ & 

<53> cf-g-^g- .g. ^ofl^ Afl^-Tfl ^]<£*Rr I_FPACJH tfl«H *HN*] ^^lfe- # 

7l I_FPACH# ^IJl ^ 3 til- -f-^H ^-=SH<yp>cJ- FPACH* <S<>l-!iL*l ^ 

I_FPACH ^Jl£] ^JH^-g- J±JI ^r^-o] 7>>A]sl SYNC loll tfl^ -g-^-o] 54:^] <^^-# <£ 
^ 54^. I_FPACH# l-sfl XRJo] SYNCH -§-#0] $1°.^ ^.^Ei 

7fl^ ^ 71^1^-0.5.^-E^ FPACH ^!lt n^m?)} €*=K ^-7] FPACH 

» 7]-a]o] SYNCH tfl^ *1» 7fl^-o]^>7l W SYNC1 3 = 

tfl^ -giLSj- ^Ml ^«>7fl € P-RACHofl cfl*]: ^Ji*- X|^S|-7fl ^, #7} 
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I_FPACH# -g-«H 71^1^ *RH +\*§_*>V SYNC1 3^ <&%*$°.3, ^ 

$ 7fl^ 4d3*M P-RACHS] A>-g-^^ JjLc^ ^ ojcf. aj7H, ^q- 

2) I_FPACH# ^S-*H # ^ 5!lfe- -S-^ ^cfl ^ arms} S5fl°J<Hl 

P-RACHS1 7fl^<4 ^-<a^>t4- a^r, ^-71 P-RACH 7fl^£) ^cfl ^ s>i4^ ^- S2fl°H ^ 
SYNC1 7fl^<4 ^^^]-i4. ^7l I_FPACH» -f-^H 71^1^ ^cfls £}i4 

^ Hefl^^l SYNC1 3 = 7fl^ cfltb # *r Si^K ^ 

SYNC1 3B.°\] tflt!- tj-^g-s). 

<54> 1) SYNC1 3B.*\] cfltb : 7l*l^-£ *Rlol ^a] ^ ^rttl: SYNC1 3 = 1- =§^H 
# # ^, P-RAQH tfltt *MMS *!:■§: # SYNC1 3.B.£\ q<& ^^t 

I_FPACH# -f-^H «£B}§i4. SYNC1 ^<?1 I_FPACH7> <H 

ultb SYNC1 3B.°\] ^ -§-#-g- JL^V^l ^ ^cf. 

<55> 2) SYNC1 3^2) 5.3$ I_FPACH# -g-^-g: ^ SYNC1 3=7> 

s^Jl^i SYNCi sjel-i- ^ <&slv\ , nfl -T- S5fl«a^l-x4 ^^l 

7> ^i^^- ^ ^ SYNCI 3IL°) 7^1- ^tflS^ ^ 91^. 
<56> ^-71 7l^^V SYNCI 3Ei cfltb a]M ^ol(/w«)sl- SYNCI S^M^ 

^oKUtime')^ ^ *>7l^l <^«H 2>S. ^ ^cf. 

<57> [^«1-A1 1] 

1 index = f l0 §^ 1 

<58> ^-71 <^*H 1>°1H SYNCI 3.E.9] 7fl^c>l^, LCEIL{ x RCEIUtt x# ^ 
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<59> 2] 

1 time = f lQ g^l 

<60> ^-7] <^*H 2><*1M M^r ^Ik^x}?} I.FPACH1- ^*\*k if- ^, ^ 

71*1^1 ^^8" ^ SYNC1 S = 7> l^&^r ^tfl Jf IL^S] ^» i4^h« 

^ ^71 Jf ir^pl-t} I_FPACH» **fl tt&2L7} 5^*1 S^^o) ^cf. Aj- 7 ) 

<6i> 5= 3£ ^tb I_FPACH^1 <a ofll- SL^jl 5Utt ^- 7 ) 

£ 3£- nfl ^efl<y P-RACHS] 7^2} SYNC1 7fl^7> 8°M , ^^^-^7} 

I_FPACH» 7114-^ AS. ^iJ- Sell^s] 491 ^-f* ^W^. 

<62> 4V7I £ 3<H|>H 'ACFLO, ACO, ... , AOL7'£ I_FPACH# 87fl^ -g-# <*j°^ 14 

^HM, ^"71 zj-zj-sl S}4<2] SYNC1 S^ofl tflt!: §t=h zj- -§- 

# ^^^r 3HlM^1 SYNC1 S2=ofl cfltb 2*1 so} sfltg- SYNCl i2J=2] £^1^ 

15. ^^-S- il<*|^4. i4^1S I_FPACH^ 40ti]M£] z±o]^. 7}%\v±. 

<63> ^7} I_FPACH^ ^1^714 1:^- ^-JlsJ-71-1- A}-g-*H Jfjr^. ^ 5^4. 

^"71 ^Ml^Ml- A}-g-*H ^-7] I_FPACH1- -if ^- ^-f , NB-TDD°1H 7l-g-3j 6.S. 

*l^*Rr 1/2 ^ 1/3 ^-1^ ^ 7}7]^ ^-51^71 7> Af-g-^ ^ o^cf. AJ-7] ^ 

^2l-7l7> A}~g-lj ^ °- ojajofl sfl^SRr tijE^ ^(n)fe ^>7lSl <^*H 3>°fl ^ 
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«fl ^ 31°-^, *fl#*Rr ^ ^(m)^r <^*H 4>°fl ^€ 

<64> 3] 

n=1 index + Le = f l0 g"l + f l0 g2l 

<65> [^SV^l 4] 

<66> 3>4 #7l <^*H 4><4M N^l ^}^r #7] <^*\ 1>^ #7l <^ 

<67> £ 4^ ^-71 £. 3^ ofl-I- rtj-ej- I_FPACH7> ^ -fJLS^]!- A}-§-s}o3 

I.FPACHl- ^-SsH^ M-Bj-^cf. 4>7l £ 4 si oHHtt ^-^s}- i/2o1jl t ^ 

I.FPACH ^^.^ 8«1I5] 22 e) tilm(tail bit)7> (concatenat ion)^ ^ ^ ^-S.s\- 

8 ^(puncturing) 4-^-8: ^ ^ 88*]^ -^Jls)- ^ I_FPACH-& 

^ °lr NB-TDD5] £^ i^^M ^VM-o] #Bl^<y *fl1^ ti]E ^ ^-^^>cf. 

<68> £ 5^ £ Mj-^o) -^All- l-s. W-JrSMl- A}-§-^ I_FPACH» -^sH}^ 

^^r. #7l 5. 3^ ofl«4 -^«a^r ^Efls I_FPACH7|- ^€ ^-f #7l <^«M 3> 

4 ^"71 <^*H 4>°fl n-g: 11 3|- 57> ^, 87fl^ <8^£ AA 

(11,5) l~i=- ^-Sj-711- A]~§-fj}o} ^- Jr jgj-s} tt| , ^qo_S- 88«1 SSI ^JL5^ I_FPACH7} 
£ 5^1 oHI-Htt #7] £ 3°fl*|a}- 40*1^0} l_FPACH7> (11,5) 1- 
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^ ¥-3L5\-7}2) oj^o] <gcf. o]z\i$. %J>- -g-^-ofl sfl^}^ 5wlH^ol ^igqcts, 

(11,5) 1-^- JfJL2)-7H 11 #^-8: ^s)]*] o^.^ 88 

alM^l ^-JisJ- ^ i_FPACH 41 S7} ^<H^14. 

<69> ^V7l (11,5) ^-JlS^Hl tfltb ^Mltl: ^H-S-Sr ^<U^7fl 

<?o> n>^, Sell<a^ ^-^^ SYNC1 7fl^i4 P-RACH^ 7fl^7> ^ ^-9- ^ 

^ S>M-Sl ^ SEfl^^l SYNC1 3=2] 7fl^<4 P-RACH^ 7fl^r ^- «1 # 

^ ^efl <y 7}x}^°] # ^ SYNC1 7fl^7> P-RACH^l 7fl^a.cf 

^ ^-f 71^1^ SYNC1 3.^} ^ -g-^-i- «H^H 3^ *r 
SYNC1 i2i=o11 tfltl: ^7l^ <^*M 5>^ <^«M 6>«fl ^*fl ^€ ^ 

<71> 5] 



<72> [^*Hbl 6] 



<73> <^«H 5>^ #7l <^«^ 6>°fl*| 
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l*Jxr X# Q±r a^tfl SH^-cJ-. N^r SYNC1 7fl^» M-E|-i-)H 

, A^r ^ ^ 71^1 -§-^ ^ SYNC1 3=2] 7fl^« ^H^K % v 

JlS. -#7} kS] ^tfl#£- ^>M-^ ^ P-RACH^ ^sf 7)7]^ 

<74> S 6^r ^tb I_FPACH# -f-tb *\3L*\] ^tb -§-#°l l^^AS Af-g-sq 

^ ^^^<y °m m-4\H4. °i synci 7fl^^ 85. 7>^3>^^ ( 

Sefl^<Hl P-RACH^ ^sj- 7H^-ol -g-^ ^ ^ 30.5. 7>^*>^i^. 

<75> £ 6<%*\SH- Qo] 37fl^ -g-^ <^*^ 5><H1 7l^^ 2»} «b^-£M 

, #7l <^«H=i 6>°)1 37fl^ -g-# 7}-£o\] 27fl(ACK_0, ACK_1)7> ^7}aj £-^3 

<76> cf-g-^- ^6|H *flo>s>fe *>i4<3l FPACH-& ^>-g-*>^ SYNCI tfltb 

<77> ^ 7l;*lSS-ol FPACH1- ^r^-^Hl ^^^o]o> ^ ^^.o] z}- «] 

e ^oi<hi tflsn fc^cf. i^oih ^l^Hr fpach^ 4-5-4- ^ 

<78> l) £73*1: 71^1^ ^^^-^]7> UpPTSl- ^tb SYNCI ^ 

€^ ^tb ^ A^S)^ P-RACH2] ^a] ^SRr ^ ^ 

<79> 2) A]#ol £73*]: 71^1^ ^:^:^17> UpPTS* -g-^H SYNCI ^aj- 

*1*M: ^tb ^ °1# «>%o.S. ^^^171- P-RACH ^1^1- Al^Voll cfltb £^*1 
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<so>3) -g- 1 ^ ^^91 I_FPACH» -f-SH *K1°1 SYNC1 3.^) tfl^H 7]*l^-oj 



<81> Cf^-o^ <JL i>^ ^-7] 4 ^^.7> U]E ^ S ^ 7}-^ ^» 3 tb 

^ojc]-. s^S) <S 1>«H1 >H sj- ljtime'fe I_FPAOH S^E^ SYNC1 ^4 

<82> [jt 1] 





(3)i/2}cfl) 


^ 41 
(341/21 til) 


«H ^ i 






4/5 [bit] 


-24 - 24 / -48 - 48 [dB] 


3 / 3 [dB] 






5/10 [bit] 


-32 ~ 96 / -32 ~ 96 [chip] 


4 / 0.125 [chip] 






1 i ndex/ 1 i ndex"*" 1 1 i me 

[bit] 








( reserved) 


2 [bit] 






-id ^ 


«■ 31 


9 ' index / 
17 +lindex + ltio>e 

[bit] 









<83>^-7] <S 1>*1H 7J- ^^.7} 7}*}±r ^<=>}2] 2}4i ^ tfl & Zl^Jl ^ «fl^£^ 

<84> 1) ^ ^fl^ (dedicated channel)^ tffl ^S. *)H 

(closed loop power control^} 80 [dB]^ -fi-g- (dynamic) ^» , sfl^S^- 1, 2 

S^r 3 [dB]^ 7>^4. ^-f t£^5\7\ UpPTSl- * r -8-*M SYNC1 

38-23 



^1020000056311 2001/6/1 

«H A >-§-tbcf. SEtb <Q£\ Q*}7\ *fl^ ^71 a>*J 

#313- A}-g-€ ^ #-g- *fl^ Aj-g-g. be tH ^ aflo^V H^M-JEL^ 

^ ^ €-8- *11^<*fH *V-g-s]fe- 3fl ^s. &n *l|°H*i €^ ^H^7} ^fl 

*1 ^5.2) a|cfl ^ 3 [<JB]S. ^^*>Sao.^, 2:^ 

^3^r 4 tijE^ H24 [dB]sLAl 48 [dB]^ ^ 7}*}^ 5*]^<g ^-f 2^ 

7}^ H^fe- ^48 [dB]3.>H 98 [dB]£] U^H* 7ME^- *}5M. 

<85> 2) ^ £ 5 ^ NB-TDD^ ^ iefl^^ 7l*] ^-o] 7 >^ 

UpPTS^ 5.2* q-^^cf. ^, 71*1^ UpPTSfif ^»o^ 4^*- ^ #*(down 

link pilot time slot: ^]^> 'EKvPTS'&l- $1*1 1!: 96 ^(chip) ^°]^] S-SLn 1 - 

#(guard period)*!*} S.^}^ SYNC1 *s>JE.S. a]^ s|cfl 

96 ^(chipH €*=k SEtl: 7l*l^gr UpPTS^) 3*1 *r 32 ^(chip)^ 

T^Ji^r ^7\] S.^& SYNC1 #ts>*l *S>H.3. ^ 3)i^^r -32 ^ 

(chip)ol ^cf. ols^V ^ i^Bj-iflyl 5 ~ 10 

«lMSl ^ ^^^11- Af-g-^ z\ «1eo(|^^ 4 ^(chip) - 0.125 ^ 

(chip)°l 

<86>3) -g-^Sl Afl^-o] # : ^^-o]^ 7}^- ^-c^ ti o V^o. I _ FPACH ofl zj- 

SYNC1 ia^ofl tfl^ ncflS. *r-8-*rfe- ^J°m. °1 ^-f -S-^SI 

<tl M ^°1tt <^*H 7><H1 ^*fl 

<87> [^*J-A] 7 ] 
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/Wexoj ^oll- 7Hb tHa^<?l cfl^- SYNC1 irLJELofi 4|Sl-g- ti]:^- 

<90> 4) nlA>-g-: ^ FPAOH Afl^Tfl ^Ji ^ A sfl^S^ &%SLS. 

€ ^ sat)-. 

<91> £ 8 £: ^l* ^*fl 313^ ^3*l7> 5 ylM, ^ ^^^]7> 10 

«1 M ZL^Jl -§-#Sj ^fl^-ol gj-o] 3 HjEoj ^ol^- 7}*H, 2 7fl2} SYNC1 3.^} 
^■*H ig^S- <££\^JL7]- % + FPACH^l ^jzj. o]^. «.^ 7ll . A>-g-*H JjL 

JLsj^Rr <« M-E^vflt^.Aj-71^ £ ^AHls. FPACH^ J§j± ^ 7>^ 

£ 8^ olHH^ -§T°1 l/2<>laL z}o)7} 991 ¥-3L$-7] 

A ^-g-^Si^. ^3 36^1^^ FPACH" ^ 8«1^ iiej v)^.7} ^ ^ 

^-JlsJ-71^1 <a^^cf. °le^ ^-g- 7^ ^ 88ti]M^l Y^Ls}- £ FPACH» ^ 9X 

<92> Aj-7] FPA(M ^°17> 36H]M# ^-i- ^4- Y^s^ FPAOH €-S-W. S-tt 

3] SYNC1 cfl^}- -g-^ 12HlH7> €-0-3!: 3-t-, 37fl£} SYNC1 3=°fl tfl^ -§-^ 

wl-i-l-sl FPACH1- ^-*H ^*H1 ^ 9X^. 



<89> 



/ 



T^o] #0] 7}*l±r ^o}^ 



index 



/ 
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<93> ^-71 -t^tb FPACH1- aM*-«H SYNC1 3.^} tfl$ -g-# 

Hj-^jjf c^o} s>M-^ FPACH* ^>-g-*H SYNC1 S=ofl tflaJH^ -g-# ^ 

3^Hr 7|-^^4. 0 l*H^r 3-Hr FPAQH 5.^-3 ^-S-^ -*ML2|- ^ ^ 

t SZ-^, iLtf <lsl^ 91^ FPACH^ ji^th 

< 94 > £ 9^ ^ I.FPACH1- -f-SH -§-^ fl*H 4^ Qlk^*}?} 

S^SH^ FPACH^ RACH Hi °] E-1 1- P-RACH^ ^ ^Tfl* M-Bf^cf. #7l £ 9 

°1H 'L'^ ^ S. 31^1 P-RACH^l 7fl^olcf. 

<95> #71 £ 9<M ACK_0, ACK_1, .... ACK_L-l^r ##*b £ 6*IM^- -5-#°l # 

<>1 ACK_03f ACK_1<^1 ^ «>^-5lJl ACK_27> ^ «1 3^, -SM £ 9<HH^ 
I.FPAQfe ACK_0, ACK_1 ^ ACK_2^ go] 7 fl^ S 7>^*}-cf. 

<96> ^7] £ 9<^H FPACH(single)^r *M-sl FPACH-& *}-g-^H ^M-^l SYNC1 ^=<H] tflwM 

-S-^ ^ o] i_FPACH^] i^sl^r zj- -g- 1 ^ FPACH =l 

e]ZL P-RAOfc ^tfl^s. *fl^§€ Sl^K ^EL £ 9°fl *1 FPACH(double)^: *>M-£| 

FPACH!- *}~g-«5H SYNC1 ^=<^1 tfl*H ^rfe- 3-f» ^H^, 

FPACH(triple)€- *>M-£] FPACH# >M~§-^H 4 7fl<9 SYNC1 S=<^| tfl*H -g^* 
^fe M-Ef^cf . zj-zj-^ ^ o. ^ufo) 3i efl^jofl FPACH -21 ^ < 

^^ai 8> 4 <^*}-^ 9> ofl o]sj) ^^^rf. 

<97> [^tj-^i 8] 

r — i 

n_FPACH(=number of FPACH) = 1 2 1 
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<98> 9] 

n_FPACH(=number of FPACH) = r ^ 1 
<99> <^-q 8>3)- <*r^ 9>o\}*] L-gr 5>i4^ t ^efl^^l P-RACH^ 

^, f x l x» 3*fl ^» 

<ioo> o]o]o} FPACHCdoubleW ^V-g-^M M 2$) «fl^7> ^-f 

r — l 

FPACHC 2 -1)^1^ ^ £3*1<4 ^ £3*1 

5+ 3)J±#°1 a]-^-^ o. S ^ Slxq-. FPACH(triple)^] *>-g-3^ M 3^1 wfl^ 

7> o}^ ^.o ACK _L-l-g- -g-ig-g- «>-8r ^^l^ tsfl^ FPACHC FPACHC F ^ 1 -1) 

# -S-«H ¥ # ^ ^1 # t ^o] FPACH1- ^f-*H ^ 

4^ ^il* ^ ^^lS. ^1 RACH tfl °1 E-) 1- ^*Rr P-RACH^ 0>}^ A>-g-^. 

<ioi> f>}7}2] <S 2>^ -g- ^ -^a] oj|o|| cflt!: SYNC1 3E , I.FPACH, FPACH ^ P-RACH 

A>olo] nl |3g 3]- Till- 141^ ^JAS, N=8, M=2, L=2, H=2^1 M-EKflJl SJcf. 

<102> is. 2] 



sub-Frame 
# 




n 


n+1 


n+2 


n+3 


n+4 


n+5 


n+6 


n+7 


n+8 




Detected 
SYNC1 
codes 




SI 
S2 
S3 


S2 
S5 


SI 
S3 
S4 
S6 




S8 












I_FPACH 






1_S1, 
1_S3 


2_S2, 
1_S2 


1_S3, 
1_S4 


2_S1, 
2_S6 


1_S8 










FPACH 
(double) 








LSI, 

1_S3 


2_S2, 
1_S2 


1_S3, 
1_S4 


2_S1, 
2_S6 


1_S8, 
1_S8 








P-RACH 












R1_1_S1 
R2_1_S3 


R1_2_S2 
R2_1_S2 


R1_1_S3 
R2_1_S4 


R1_2_S1 
R2_2_S6 


R1_1_S8 





<103> # 7 ] <S . 1>°) ofl6fl^fe. i}-g~§- 7W&t±. 
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<104> - N = 8 : SYNC1 ^r, 'SI, S2, ??, S8'S £7l ^ 

<ios> - m =. 2 : ^^•^•^l7> I_FPACH# 7fl^3 ^ Sefl^ = 7H^°1 ^ 

^U- ^ SYNC1 ^H.7> %o\ $1^ ^ 15|] 0 J5] ^ 

<106> - L = 2 : ^>M-^ ^- S3l<£H P-RACH^l ^ 

<107> - H = 2 : Efl-g-SlTr FPACH^f P-RACH Afo]^] X\# *}-o] =efl^J) 
<108> - FPACH(double) : FPACH-& A}-g-*H 2 7fl2] SYNCl SS.<*I) tfl«H -§-*]<>]] 

# SZ^-. FPACH^l ^ H H 

<109> aJ- 7 ] oj|°] 2>*IM -Detected SYNCl codes'^ ^^^M 7]*l^-o] 

41$ SYNCl <>] SI, S2, S3, S4, S5, S6, S6, S7, S8 S}u|-7}- 

<no> ^14^ «. xc^ojtffl ^^-^ P-RACH^ 7]] ^7> 291 ^91^}^. ^ I_FPACH^- ^ 

5}-^ 271] SYNCl ^=^1 tfl^ -5-^"^ ^ A H1 *r SI 4. -5-^ n_SkS £. 

7l ^ ^^^4. n&£- MJ±4 ^ SYNCl S = # «. = efl<ys] 

Aj-cH^oj ufEf^cf. ^oflA-]^ 1 t£^ 2 ^ 7>^ ^ $Z4. ^, n#°l 10] 

^ SYNCl 3JS.-I- «>^r a]^o] tal-s. o]^ H e1 ]o]oi|. q-Efifl^ , n 3M 2 9l ^-f 
Sfl^ SYNCl .2=7} oi*} 2 7fls] neflo] o]*}ofl ^Ajsi^-g.^- M-e^i}. ne^ji #7] 

Sk&£- t A J€ SYNCl 3 = -!- 7>e)7l^ ^0.5. o]HH^ si, S2 S8 7}£t-fl ^14 

7> £4. 

<in> Aj- 7 ] <5 _ 2 ><HH FPACH(double)£r *r- 7fls} n _Skl- S^tf. n s\. Sk£] ^M^b 

I_FPACH^ 3-f4 
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<ii2> <# 7 ] <S. 2>°1H F-RAOfe Rl_n_Sk, R2_n_SkS. Ili^cf. Rl^ R2^r s>M-^ = efl°Jdfl 
rifil P-RACH1- ^t^dl a}-^^, n_Sk^ I_FPAOH*l ^>-§-€ ^ %%. 

<ii3> ^-71 <X 2>€- oflS «H -a^s>^, n«i*1| ^- Sell^^l^ 71*1^ 7fl^ SYNC1 -S— 
(SI, S2, S3)!- ^^1^4. n »i*fl ^ = «S||<g<*IM ^a]^ SYNC1 2£f ^ Sl^ S3^g- 

n+1 I_FPACH# °l-S-*>^ . ^t!: S. 3^ ofl 

^-©l s>q-sl ^. = sii <y ofl SYNCi s^^i 7 fl^7> 8 ^s}^ *>M-^ 

I_FPACH°fl 7>^tb -s-^- 7fl^fe 8^H , #7l <^*M 5>Sf ^7l <^*H 6>ofl ^ 

*H n ^.31<>HH ^€ si^- S3^1 tfltb -g-#£- *W 4*!^ >£^5H 

*r n+2«l^l ^ SEfl^oll^ 7]*l^v& FPACH» <>l-§-*H Si*}- S3<>fl tfltb -g-# ^Jji 

# ^*>53i}. FPACFH^b ^"71 <S l>ofl*| ^iiS^l ^ nJ-eM , n 

= 31<?HH Sl*f S3* #^tb ^^^1*^- n+4«i^fl ^ = zfl«y°lM ^ ^*fl 
P-RACH(Rl)^ ¥ P-RACH(R2)» RACHUMb-]-!- z}-z}- ^^cf. 

<ii4> ^-7] <S 2>«1M, n+Hd^ ^- Sefl^H 7]^l^ ^ 7fls] SYNCI S2^- S5» ^} 

tVcf. 7l^l^ n «i^ ^- = SYNCI ^ -g-^-i- Si^sM SYNCI 

^= n+l«i^fl Hefl^H S2, S5 ^ -g-#* # SYNCI 3 = # 

°H tfl^ -§-^ n+2«i^) -*f Hsfl^oiM ^"71 <£_ 2>°\] *) ^ ^ Sefl^ 

*IH ^^1^ S22J- n+H3l*fl ^ 5. ell'SHH nHdtb S27> n+2»l*i| ^ Sefl<y°]H I_FPACH# 
»*fl ^SM. £ 3£] efl^^^l- ^-©1 I.FPACH^ -g-g- <3<*ol ^^o] 

*V SYNC1^=°11 -g-^- SYNCI ^Jjo]^ ^-^0] SYN1 ^-E.^ £3}-^^ 

i^KELS. 71^1^ n ^- SEfl<y^H S2 (2_S2)s^ n+1 #*fl ^- ^Bfl°J<Hl^ 
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S.*Wt S2 (1_S2)» ^£*H # ^ 5W. n «i^fl S^l^<HlAi S2» # 

^^M^ n +l ^*fl JjL = e||<a<*IM S2# ^r^^lfe £ 9^1 ^HM^ £o] t.}X\6\] 

>fl ^•^•^ ^3±7> i^-sl FPACH^- RACH P-RACH°fl tfl*V nfl^ ^ 

» ^ a^. 

<ii5> ^-71 <3L 2>£) oflofl^, n +2«i^fl ^ "zfl^^lM ?M^g- v1l 7fls) SYNC1 .22E. Si, S3, 
S4, S6-g- ^^1^:4. 7M^8r n+3^i^|) ^ Sefl<>HM S3, S4°fl tfl^ -g-^-fr ^#^>i 
n+4«i^fl Sell^M SI, S6<H1 tfltb -§-^ ^SHa**. °H1 tflSH»J ^ n+6 
^ Sell^M p-RACH Rl, R2* °l-g-*H SYNC1 3.B. S3, S4» ^^l^l 
P-RACH* ell o] Ell- ^sj-ji n +7^ Sell °J*IMfe SYNC1 SI, S6^- 4=- 

^Itb ^r^-^l# 0 l P-RACH* ^f-Sfl RACH dHEi* ^Itb^. 

<116> 7}*)^ n +4«l*i) -*f Sell<y<HM ^4±& SYNC1 3.^ S8°fl tfl^fl^ n+5«i*1] Sell <?HM 
I.FPACH1- °l-g-*M -g-^-g- ^t^-^m n+8«i*fl ^ Sefl^H ^ y}*fl 

P-RACH* °l-§-*H RACH dH^* ^^l^q-. 

<ii7> ^7} 4M ofl*!H n+HM -f- Sell <y oil a-1 SYNCl 3.B. S5tt P-RACH^ A>-g- ^ 

^°1 sfl^-^-tf. °1 ^-f ^tH Ol7l -^-Sell<y^ ^7} 4 SeH^ols.^. 

4 Seflo]^l I_FPACH ^ls* -f-*]r -g-'tKlJi. ^7l^ ^^H^ ^l^l^-i- tI^ 
cM £*M- 7l^o> ^-cf. oleitF 7j.f^ sefl^oi x\#q 0.5. 

<iis> ^^1^0] Mefls)2l ^o.q. ^- 7l oflofl^^^ «J3M;*H sefl^oi 3^ ^> 

«-°l €■ 3-?-*r M ^7M7l^ ^*fl SYNCl 3=S S-€- ^^r^HlTfl 
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<ii9> ^-*v m].^ ^-o] ^. ^-^ o. ojo^ cq*V *>^o] UpPXS) FPACH) p-rach 

Jl^7]- RACH 3^r*l*M: ^Efl*V mm ^^M: iL#^-°fi ^ 

^ 5^. 4^ ^-f- RACH» jL^f^ o.^ x}-g-^- ^ ojTfl £j<H ^ a> 
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1] 

Aiia^-a} *i^Kf 3)-^3\, 

#7] ^HSLS-^-Z-] ^ ^-fr ^f>}JL, #7] 3 



2] 

71^1^- ^-7l# ^ 71^1^-o.s.^-e^ ^ ^e^fl^ W 
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[5L 1] 




112 
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201 



UpPTS ISI 

SYNC1 



,202 



gee SYNC 1 tJ^ 



FPACH££J£ 



203 



204 



FPACHS 3$ 



RACHS 



[51 3] 









£ ACK_0 S 


< ACK_1 * 


« ACK_2 * 


1 1 1 1 

i i i i 
bO ' b1 ' b2 1 b3 ' 04 
i i i i 
i i i i 


1 1 1 1 

i i » i 
b5 ' b8 ' b7 » bs » bd 
i i i i 
i > t i 


1 r 1 1 

iiit 

bio | bit » bi2 | bi3 » bu 
i i i i 








«C >|< > 

index of received 
SYNC1 time 


< ^ 5" 

index of received 
SYNC1 time 


<£ > 

index of received 
SYNC1 time 



-ACK 7- 



b35 * b36 • b37 I b38 » b39 



index of 
SYNC1 



received 
time 
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15. 4] 



DO • bl ' b2 ' b3 ' 



-I FPACH- 



M0 » bil • bi2 » bi3 ' bi4 



b35 > b38 * b37 ■ b38 > b39 



padding of tail bits 
(8 bits) 



convolution al encoder, 
R = 1/2, 
K = 9 
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[5L 5] 



bO • bl * b2 ' b3 » b4 



b5 » b6 ; b7 i bB » b9 



-ACK 0- 



-l_FPACH- 



blO ' b11 » b12 * b!3 • b14 



-ACK_2- 



b35 1 b38 > b37 * b38 1 639 



-ACK_7- 



(11.5) 
block encoder 




IS. 6] 



-l_FPACH > 



ACK_0 


ACK_0 


ACK_0 


ACK_1 


ACK_1 


ACK_1 


ACK_2 


ACK_2 
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IS. 7] 



-1 sub frame- 



UTRAN 



UE 



UE* 





TSO 


OwPTS 


GP 


UpPTS 


GP 


TS1 




TS6 


















t 




TSO 


DwPTS 


GP 


UpPTS 


GP 


T!S1 




TS6 














t 




TSO 


DwPTS 


GP 


UpPTS 


GP 


TS1 




TS6 





[5L 8] 



-FPACH— 



-1st part of FPACH- 



-2nd part of 



I 



b35 



-power update 



i update 



confirmation-^ 



padding of tail bits 
(8 bits) 



convolutions! encoder, 

R=l/2, I—, 
K=9 



-coded FPACH— 



i-» cO 



! c87 
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[51 9] 



_FPACH 



FPACH 
(single) 



FPACH 
(double) 



FPACH 
(triple) 



P-RACH 



ACK_0 


ACK_1 


ACK_2 


ACK_3 




ACKJ.-1 



FPACH 
(0) 



FPACH 
<D 



FPACH 
(2) 



FPACH 
(3) 



FPACH 
(0) 



FPACH 
0) 



FPACH 
<0> 



c 



P-RACH 
(0) 



P-RACH 
<D 



P-RACH 
(2) 



P-RACH 
(3) 



FPACH 
<L-1) 



FPACH 



FPACH 



P-RACH 
(L-1) 
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